In vitro liposome-mediated DNA transfection of epithelial cell lines using the cationic liposome DC-Chol/DOPE.
Clinical trials using cationic liposome-mediated DNA transfer have now been initiated for several disorders including cystic fibrosis. Previous studies have shown that the level of gene expression achieved may be dependent on the formulation of the DNA-liposome complex and the cell type transfected. We have investigated, in vitro, the effect of parameters such as DNA:liposome ratio, dose and concentration on the level of transgene expression in epithelial cell lines using the cationic liposome DC-Chol/1,2-dioleoyl phosphatidylethanolamine (DOPE). A narrow range of conditions was found to produce maximal level of transgene expression within a particular cell line, as detected using the reporter molecule beta-galactosidase (beta-gal). beta-Gal expression was significantly enhanced by formulation of the DNA-DC-Chol/DOPE complexes in physiological solution at pH 9.0. Under standard in vitro transfection conditions, increased incubation time of the DNA-liposome complexes with cells resulted in increased transgene expression. In contrast, at relatively high DNA and liposome dose and concentrations, beta-gal activity was maximal after only 1 h of incubation, with a subsequent decrease in expression with time. The maximum level of expression that could be produced using fully optimised transfection conditions, however, was still highly dependent on each cell type analysed. Correlation of these findings with similar studies in vivo are now critical to determine the optimal formulation of DNA-liposome complexes for clinical application.